A second monoclinic polymorph of ethyl-enediammonium bis-(hydrogen squarate) monohydrate. by Zenkhri, Louiza et al.
A second monoclinic polymorph of
ethyl-enediammonium bis-(hydrogen squarate)
monohydrate.
Louiza Zenkhri, Thierry Bataille, Nathalie Audebrand
To cite this version:
Louiza Zenkhri, Thierry Bataille, Nathalie Audebrand. A second monoclinic polymorph of
ethyl-enediammonium bis-(hydrogen squarate) monohydrate.. Acta Crystallographica Section




Submitted on 14 May 2013
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destine´e au de´poˆt et a` la diffusion de documents
scientifiques de niveau recherche, publie´s ou non,
e´manant des e´tablissements d’enseignement et de
recherche franc¸ais ou e´trangers, des laboratoires
publics ou prive´s.
A second monoclinic polymorph of
ethylenediammonium bis(hydrogen
squarate) monohydrate
Louiza Zenkhri,a* Thierry Batailleb and Nathalie
Audebrandb
aFaculte´ des Sciences et Technologie et Sciences de la Matie`re, Universite´ Kasdi
Merbah Ouargla, Route Gardaia, Ourgla, Algeria, and bLaboratoire Sciences
Chimiques de Rennes (CNRS, UMR 6226), Universite´ de Rennes 1, Avenue du
Ge´ne´ral Leclerc, 35042 Rennes Cedex, France
Correspondence e-mail: louizazenkhri@yahoo.fr
Received 24 February 2011; accepted 9 March 2011
Key indicators: single-crystal X-ray study; T = 293 K; mean (C–C) = 0.002 A˚;
R factor = 0.044; wR factor = 0.116; data-to-parameter ratio = 15.6.




H2O, a new poly-
morph of ethylenediammonium bis(hydrogen squarate)
monohydrate, was synthesized by slow evaporation of an acid
solution. The asymetric unit contains two hydrogen squarate
anions, two half-molecules of protonated ethylenediamine
arranged around a twofold axis and one water molecule. In the
crystal, N—H  O and O—H  O hydrogen bonds between
the hydrogen squarate anions, protonated N atoms from the
amine group and water molecules lead to a three-dimensional
framework. In particular, the cohesion between the squarate
groups is ensured by very short intermolecular hydrogen
bonds bonds. The title compound crystallized together with
the previously reported polymorph [Mathew et al. (2002). J.
Mol. Struct. 641, 263–279].
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a = 14.1907 (3) A˚
b = 9.0224 (2) A˚
c = 10.9412 (2) A˚
 = 111.789 (1)
V = 1300.77 (5) A˚3
Z = 4
Mo K radiation
 = 0.14 mm1
T = 293 K





2101 reflections with I > 2(I)
Rint = 0.039
Refinement
R[F 2 > 2(F 2)] = 0.044





max = 0.28 e A˚
3
min = 0.24 e A˚
3
Table 1
Hydrogen-bond geometry (A˚, ).
D—H  A D—H H  A D  A D—H  A
N1—H1A  O5i 0.89 2.14 2.9205 (17) 146
N1—H1B  O1W ii 0.88 1.99 2.8482 (18) 163
N1—H1C  O8 0.88 1.90 2.7717 (18) 169
N2—H2A  O2 0.88 1.97 2.8222 (17) 162
N2—H2B  O1W iii 0.90 1.94 2.8279 (18) 171
N2—H2C  O1i 0.90 1.92 2.8071 (17) 168
O4—H4  O3iv 1.05 1.42 2.4675 (15) 179
O7—H7  O6iii 1.06 1.41 2.4645 (14) 178
O1W—H1W  O6 0.92 2.10 2.8724 (17) 140
O1W—H1W  O8iv 0.92 2.40 3.0489 (18) 128
O1W—H2W  O3 0.93 1.88 2.8035 (19) 171
Symmetry codes: (i) x;yþ 1; zþ 12; (ii) x; yþ 1; z; (iii) x;y; zþ
1
2; (iv) x;y; z
1
2.
Data collection: COLLECT (Nonius, 2000); cell refinement:
SCALEPACK (Otwinowski & Minor, 1997); data reduction:
DENZO (Otwinowski & Minor, 1997) and SCALEPACK;
program(s) used to solve structure: SIR97 (Altomare et al., 1999);
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008);
molecular graphics: DIAMOND (Brandenburg & Berndt, 2001);
software used to prepare material for publication: WinGX (Farrugia,
1999).
Grateful thanks are expressed to Dr T. Roisnel (Centre de
Diffractomte´trie X, UMR CNRS 6226) for his assistance with
the single-crystal data collection.
Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: DN2662).
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